Aim: Evaluate the effectiveness of self-management training in community-dwelling adults with schizophrenia. Methods: A total of 201 individuals with chronic schizophrenia (mean duration of illness of 17.4 years) were recruited and randomized into the self-management intervention group (n=103) and treatment-as-usual control group (n=98). The self-management training involved weekly group sessions for 6 months in which basic self-management skills were discussed and modelled followed by monthly group booster sessions for 24 months in which a community health worker reviewed patients' self-management checklist journals. Two psychiatrists who were blind to group assignment evaluated the symptoms and social functioning of participants at baseline and 6 months and 30 months after enrollment using the Brief Psychiatric Rating Scale (BPRS), Social Disability Screening Schedule (SDSS), and Morningside Rehabilitation Status Scale (MRSS). A total of 194 individuals (99 from the intervention group and 95 from the control group) completed the 2.5-year follow-up. Intention-to-treat analysis with the last observation carried forward method was used for analysis. Results: Compared to the control group, the intervention group had lower mean scores in the BPRS, SDSS and MRSS at both follow-up points. The scores in the intervention group continued to improve during the maintenance phase of the treatment from 6 months to 30 months after enrollment. Conclusion: Self-management training is an effective method to improve symptoms and social functioning among individuals with chronic schizophrenia living in the community. After six months of weekly training in self-management skills, monthly booster sessions reviewing patients' daily checklist of illness-related symptoms events are sufficient to maintain the beneficial effects of the training. Further study of the longterm cost-effectiveness of this method is needed.
Introduction
Schizophrenia is a severe mental disorder that results in substantial disease burden. The degree of disability associated with schizophrenia in China is higher than that of any other mental disorder. [1] Psychiatric rehabilitation can reduce the severity of disability and, thus, improve social functioning among individuals with schizophrenia, but relatively few individuals with schizophrenia use rehabilitation services, despite their wide availability in urban parts of China. For example, a previous study found that only 2.2% of all individuals with a serious mental disorder who are registered in the monitoring system of persons with mental disorders in Shanghai used rehabilitation services provided by the 245 rehabilitation and community daycare centers across the municipality. [2] This low serviceutilization makes it difficult to achieve the goal of reducing the disability and disease burden associated with schizophrenia. One approach to addressing this issue is to develop 'chronic disease self-management' (CDSM) programs. These programs promote skills that help individuals with chronic diseases deal with their physical and emotional problems and, thus, improve and maintain their psychological well-being. [3] CDSM is a patient-centered intervention strategy requiring few resources that has been shown to achieve sustainable improvements in functioning, making it a feasible community-based chronic disease control method. [4] Huang and colleagues [5] found that the integration of self-management training about treatment among 26 inpatients with schizophrenia effectively improved their self-care skills, social interaction skills and overall social functioning; but the effectiveness of CDSM training among community-dwelling individuals with mental disorders in China has not yet been assessed. The randomized controlled trial reported in this paper evaluated the effectiveness of CDSM training among a sample of individuals with schizophrenia living in one of Shanghai's 19 districts.
Methods

Sample
As shown in Figure 1 , participants in this study were from 10 randomly selected communities, including 8 urban neighborhoods and 2 rural villages (out of 41 neighborhoods and 15 villages), in the Sanlin Township of Pudong District in Shanghai. These 10 communities have a total population of 19,203 individuals. All 314 individuals in this township enrolled in the 'Shanghai Mental Health Prevention and Rehabilitation System' as of July 2011 were sent a letter inviting them to participate in the study. Enrolled participants met the following inclusion and exclusion criteria: (a) met the diagnostic criteria for schizophrenia according to the Chinese Classification of Mental Disorders, 3 rd edition (CCMD-3), [6] (b) 18 to 60 years of age, (c) had Table 1 , most of these patients had chronic schizophrenia and multiple hospitalizations: the mean duration of illness in all 201 individuals was 17.4 years. There were no statistically significant differences between the two groups in sex, age, level of education, family history of schizophrenia, marital status, number of hospital admissions or duration of illness. During the course of this study, participants took their usual medications. There was no difference in the chlorpromazine-equivalent dosage of antipsychotic medications between the two groups at baseline.
The study was approved by the Ethics Committee of the Pudong Yingbo Community Health Service Center.
Self-management training
The training employed in this study used the Medication Management and Symptom Management modules of the 'UCLA Social & Independent Living Skills program'. [7] These modules focus on helping participants understand the importance of adhering to medications and recognize their residual symptoms and early signs of relapse. The modules also include training sessions about the management of adverse effects, the regulation of mood and impulsive behaviors, and the development of social skills. General information about mental disorders and about how to live life to the full is also provided. The last chapter of the manual provides instructions on the 'selfmanagement checklist journal'.
Weekly 2-hour training sessions based on these modules were provided to groups of 20 to 25 participants from the intervention group for six months. The weekly training sessions were jointly provided by a psychiatrist, a community mental health worker and a disability worker. Skills were taught using a combination of didactic instruction, group interactions, role-played rehearsals, and group discussions. Among the 99 participants in the intervention group who completed the 30-month follow-up, attendance at the 24 weekly sessions was excellent: the mean number of sessions attended was 21.8 (2.0) and the mean participation rate was 91%.
Self-management checklist journal
Upon completion of the six-months of training sessions, all participants in the intervention group received a 'self-management checklist journal' (referred to as 'journal' hereinafter) to record their daily adherence to medications, quality of sleep, occurrence of side effects, occurrence of residual symptoms and early signs of relapse, daily activities, and general mood. The main caregiver of the participant was asked to provide supervision and guidance in this process. 
Treatment-as-usual control group
Individuals assigned to the control condition received regular outpatient treatment with medication and routine monitoring of medication adherence and clinical status by community mental health workers.
Assessment
Participants were evaluated using the Brief Psychiatric Rating Scale (BPRS) [8] , Social Disability Screening Schedule (SDSS) [9] and Morningside Rehabilitation Status Scale (MRSS) [10] at baseline, 6 months after enrollment (when the intervention group completed the weekly training), and 30 months after enrollment (i.e., 24 months after completion of the training in the intervention group). BPRS was used to evaluate the severity of symptoms: it has 18 items rated on 7-point Likert scales; higher scores indicate greater severity; and previous studies have shown that the Chinese version of the scale is both reliable and valid. [8] The SDSS has 10 items rated on 3-point Likert scales: higher scores indicate poorer social functioning and a previous study found that the Chinese version of the scale has good psychometric properties when used with communitydwelling individuals with chronic mental disorders. [9] The MRSS includes 28 items that assess four dimensions: dependency, inactivity in occupation and leisure, social integration or isolation, and current symptoms and deviant behavior. Higher scores indicate poorer social functioning. A previous study found good psychometric properties of the Chinese version of the MRSS when used to assess social functioning in community-residing individuals with schizophrenia. [10] Assessments were conducted by two psychiatrists trained in the use of the scales who were blind to the group assignment. Their inter-rater reliability on the three scales employed in the study was excellent (Kappa=0.90-0.94, p<0.001). To limit the number of outlying values, whenever an evaluation resulted in score that was more than 3 standard deviations above or below the group mean for one of the three scales, a re-assessment by the second evaluator was conducted; if the difference between the two assessments was small, the first score was retained, if the difference was large, expert opinion was sought to arrive at a final score. Scores by the first evaluator were outside these 3 standard deviation limits 31 times in the 1,788 evaluations conducted during the study (1.7%) and in only one of these instances was it necessary to request evaluation by an expert because the result of the re-evaluation by the second rater was substantially different from the original result.
Statistical analysis
All data analysis was conducted using SPSS 10.0 statistical software. Intention-to-treat was used in the analysis with the last observation carried forward method. Means and standard deviations were used to describe continuous variables; repeated measures ANOVA with LSD adjustment for post-hoc comparisons was used to estimate the overall and between-group effects. Paired t-tests were used for within-group comparisons. Categorical variables were compared using X 2 tests. The level of statistical significance was set at 0.05.
Results
As shown in Table 2 there were no statistically significant differences at baseline between the two groups in the mean total scores of BPRS, SDSS or MRSS or in any of the four subscales scores of the MRSS. Six months after enrollment (at the time of completion of the weekly training courses in the intervention group) and 30 months after enrollment (after 24 monthly booster sessions in the intervention group) the change from baseline in the total scores of all three scales and in the four subscale scores of the MRSS were all significantly greater in the intervention group than in the control group.
In the intervention group, the total scores of the BPRS, SDSS and MRSS and the four subscale scores of the MRSS all decreased significantly from baseline to 6 months post-enrollment and also decreased significantly from 6 months post-enrollment to 30 months post-enrollment. In the control group there were no statistically significant changes in any of the seven measures between baseline and the 6-month post-enrollment evaluation or between the 6-month and 30-month post-enrollment evaluation.
Discussion
Main findings
This 2.5-year randomized controlled trial compared a self-management training program to treatment as usual in a relatively large sample of clinically stable patients with chronic schizophrenia who are living in the community. Only 4 of the 103 individuals enrolled in the intervention group dropped out of the study over the follow-up -a clear indication of the feasibility and acceptability of this self-management training approach among community-dwelling individuals with schizophrenia. Blind assessment of the outcome using standardized instruments that assess clinical and social outcomes clearly demonstrated the superiority of this method, both in the initial high-intensity intervention period (six months of weekly training sessions) and during the longer low-intensity follow-up period (24 months of monthly booster sessions to reinforce the use of patients' daily self-monitoring checklists).
These findings are in line with a previous study that reported sustained effect 12 months after selfmanagement training in a sample of individuals with a variety of chronic diseases. [11] Our findings also support the social cognitive theory underlying the use of interventions based on self-management of chronic diseases [12] which hypothesizes that better selfcare can be achieved by training patients specific selfmanagement skills.
Over the last several years increased attention has focused on the application of self-management training to individuals with mental disorders. Several studies have found evidence of the effectiveness of self-management training among inpatients with schizophrenia. [13, 14] This study extended previous evidence to community-dwelling individuals with chronic schizophrenia -where the vast majority of persons with schizophrenia reside. In this study, the 24 weekly training sessions covered a wide range of skills aimed at enhancing patients' overall quality of life and social integration.
Another prominent feature of this study is the 24 monthly 'booster' meetings after the more intensive weekly training sessions. We believe that these sessions were crucial to the sustained benefit seen in the study. The use of the journal, the involvement of co-resident family members in encouraging patients to complete the journal daily, and the monthly reports to a clinician about the content of the journal reinforces behaviors that enhance patients' well-being and help family members and professional caregivers closely monitor patients' condition and make earlier, preemptive interventions when the patient's condition starts to deteriorate. Two other potential values of the journal are: (a) the daily review of the journal by family members promotes interaction between patients' and their family members, and (b) The use of the daily journal requires patients to regularly assess their condition and behavior, giving them a greater sense of control
Limitations
The sample selected for this study were individuals with schizophrenia with a mean duration of illness of 17 years who were already registered in the municipal monitoring system of persons with severe mental disorder. The very low dropout rate in the study and the very high participation rate of patients enrolled in the intervention training is probably related to their prior registration in the municipal monitoring program. These patients may have a longer course of illness and be more adherent to treatment than communitydwelling individuals with schizophrenia who are not registered in the municipal monitoring program. Thus the study would need to be repeated with a more unselected sample to determine its generalizability to all community-dwelling individuals with schizophrenia. Similarly, the low-intensity follow-up component of the intervention depended (partly) on the participation of co-resident family members who encouraged patients to complete their daily journals; the intervention may be less effective for individuals with schizophrenia who do not have co-resident family members who can play this important role.
More detailed information about compliance with medication, about the fidelity with which family members monitored patients' journals, about the specific content of the journal, and about how clinicians employed the content of the journal during the followup group booster sessions would have provided more details about the mechanism of action of the intervention. In future studies it will also be important to add a cost-effectiveness component to more concretely assess the economic benefits (if any) of the improved functioning and quality of life that occurs after self-management training.
Implications
Bilsker [15] has pointed out similarities in the rehabilitation process of persons with mental disorders to that of persons with other chronic conditions. Although many require inpatient treatment during the acute phase of the illness due to impaired cognitive functioning, most people with mental disorders are capable of selfcare once the acute symptoms subside. This study provides encouraging information about the feasibility and effectiveness of this relatively simple intervention. We found that self-management training with monthly follow-up monitoring of patients' daily journals can produce a substantial and sustained improvement in the quality of life and social functioning of communityresident individuals with chronic schizophrenia. In settings like China were mental health personnel and resources are very limited (particularly in rural areas), the development of an effective self-management intervention like this could potentially make a major contribution to the quality of life and social functioning of the large numbers of persons with severe mental illnesses who currently receive inadequate treatment. If confirmed in further studies, the findings of this study would merit widespread application. Supplementary studies with patients who have less chronic forms of schizophrenia, with patients in both urban and rural settings and for even longer follow-up periods should be conducted to determine the potential range of individuals for whom this intervention would be beneficial. Cost-effectiveness studies could show the economic benefits of this low-tech intervention, information that would help attract government support for up-scaling this self-monitoring approach to care.
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